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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-7 and 15-18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Pfaendtner et al. (US 6,676,992) in view of PGT International Application No. WO 
94/18359 (WO '359). 

Pfaendtner et al. teach a method of forming a platinum aluminide diffusion barrier 
layer on turbine engine components (column 3, lines 60-65, column 6, lines 21-29). The 
turbine engine component may be any operable material (column 3, lines 66-67). 
Formation of the barrier layer includes applying particulate platinum and particulate 
aluminum in combination with an organic carrier (column 2, lines 29-49). A reaction 
treatment forms the aluminide by subjecting the particles to a temperature of from about 
1200 F (649 °C) to about 2100 F in a time sufficient for reaction between the particles to 
form the diffusion barrier layer (column 8, lines 44-65). 

Pfaendtner et al. teach the turbine engine component may be any operable 
material (column 3, lines 66-67), but do not teach the substrate as being a titanium 
alloy. 

WO '359 discloses thermal methods of forming a stable intermetallic diffusion 
barrier on metallic substrates, such as turbine engines (page 1, lines 1-10), wherein the 
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substrate may be a titanium alloy (page 5, Example 1). Therefore, as WO '359 clearly 
teaches titanium alloys are suitable as substrates for turbine engine components upon 
which diffusion barrier layers are formed, it would have been obvious to one of ordinary 
skill in the art at the time of the claimed invention to form the diffusion barrier layer of 
Pfaendtner et al. on a titanium alloy substrate. 

Regarding claim 1, the temperature of about 649 °C is considered to substantially 
approximate the claimed value of about 600 °C. The temperature of 649 °C is 
substantially close to that of the instant claims such that one of ordinary skill would have 
expected no patentable distinction between the temperature of WO '359 and the 
claimed temperature. 

Regarding claim 2, the reaction treatment takes place in an inert atmosphere 
(column 8, line 46). 

Regarding claim 3, the coating may be applied in multiple coating steps (column 
8, lines 23-24). 

Regarding claim 4, the particles and the organic carrier may be applied as a 
mixture or separately (column 7, line 60 to column 8, line 12). 

Regarding claim 5, the organic carrier may include volatile and non-volatile 
components and serves to anchor the particles for the reaction treatment (column 2, 
lines 35-49 and column 6, lines 38-65). 

•Regarding claims 6-7, the aluminum containing particles may have a diameter 
from about 5 to about 50 micrometers (column 6, line 35). 
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Regarding claim 15, the diffusion barrier layer has a substantially uniform 
thickness (column 8, lines 13-26). 

Regarding claim 16, aluminide diffusion barrier layers thinner than 0.0015 inches 
(38.1 microns) are contemplated but not specifically taught (column 8, line 64). 
However, WO '359 teaches a preferable thickness for a diffusion barrier layer is 
between 0.1-10 micrometers (page 4, lines 8-11). Therefore, as WO '359 teaches the 
claimed range is a preferable thickness for a diffusion barrier layer and as Pfaendtner et 
al. clearly teach aluminide diffusion barrier layers thinner than 0.0015 inches (38.1 
microns) are contemplated, it would have been obvious to one of ordinary skill in the art 
at the time of the claimed invention to form the diffusion barrier layer of Pfaendtner et al. 
in a thickness of between 0.1-10 micrometers. 

Regarding claim 17, application to numerous turbine components having a 
surface area of at least 200 cm2 is taught (column 3, lines 60-65). 

Regarding claim 18, the term "aerospace component" is considered intended 

use. 

Claims 1-7 and 15-18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over PCT International Application No. WO 94/18359 (WO '359) in view of Pfaendtner . 
etal. (US 6,676,992). 

WO '359 discloses thermal methods of forming a stable intermetallic diffusion 
barrier on metallic substrates, such as turbine engines (page 1, lines 1-10). The 
diffusion barrier is formed by depositing a first layer of a first metal on the substrate, 
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depositing a second layer of a second metal on the first layer, and performing a reaction 
treatment which causes the first and second metals to combine and form the diffusion 
barrier layer (page 3, lines 2-10). The heating step of the reaction treatment involves, 
raising the deposited metals to a sufficiently high temperature to initiate the exothermic 
reaction necessary to form the intermetallic species in an inert vacuum environment 
(page 3, lines 31-38). The diffusion barrier may comprise platinum as the first metal and 
aluminum as the second metal applied to a titanium alloy (see Example 1 on page 5). 
Preferably the thickness of the diffusion barrier layer is between 0.1-10 micrometers 
(page 4, lines 8-11). Formation of the metallic layer may be through use of RF biased 
DC sputtering of particulate metal (page 5, lines 21-23). The thickness of the diffusion 
barrier layer thereby limits the effective diameter of the metallic particles to necessarily 
fall within the claimed ranges. 

WO '359 does not disclose the use of an organic carrier or the temperature range 
claimed. 

Regarding the organic carrier , Pfaendtner et al. teach use of an organic binder 
aids in holding particles together prior to diffusion treatment if formation of a platinum 
aluminide as discussed above (column 2, lines 35-39). Therefore, as Pfaendtner et al. 
clearly teach organic binders aid in holding particles together prior to diffusion treatment 
if formation of a platinum aluminide for coating turbine engine components, it would 
have been obvious to one of ordinary skill in the art at the time of the claimed invention 
to use an organic binder in the application of the particles for formation of an aluminide 
coating as taught by WO '359. 
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Regarding the temperature range , WO '359 teach application of heat involving 
raising the deposited metals to a sufficiently high temperature to initiate the exothermic 
reaction necessary to form the intermetallic species in an inert vacuum environment 
(page 3, lines 31-38). A specific range is not taught, however the examples show 
application of heat at a temperature of 700° C or greater. However, Pfaendtner et al. 
teach a temperature of from about 1200 F (649 °C) to about 2100 F is sufficient for 
forming an aluminide layer due to reaction between the particles (column 8, lines 44- 
65). Therefore, as Pfaendtner et al. clearly teach a temperature of from about 1200 F 
(649 °C) to about 2100 F is sufficient for forming an aluminide layer due to reaction 
between the particles, it would have been obvious to one of ordinary skill in the art at 
the time of the claimed invention to interpret the teachings of WO '359 (page 3, lines 31- 
38) as including the temperature range of Pfaendtner et al. 

The temperature of about 649 °C is considered to substantially approximate the 
claimed value of about 600 °C. The temperature of 649 °C is substantially close to that 
of the instant claims such that one of ordinary skill would have expected no patentable 
distinction between the temperature of WO '359 and the claimed temperature. Further, 
it would have been obvious to one having ordinary skill in the art at the time of the 
invention to adjust the temperature for the intended application, since it has been held 
that discovering an optimum value of a result effective variable involves only routine skill 
in the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 
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Regarding claim 5, the organic carrier of Pfaendtner et al. may include volatile 
and non-volatile components and serves to anchor the particles for the reaction 
treatment (column 2, lines 35-49 and column 6, lines 38-65). 

Response to Arguments 

Applicant's arguments filed 5/4/07 have been fully considered but they are not 
persuasive. 

First, Applicant argues neither Pfaendtner nor WO '359 teach, nor would they 
suggest, the feature of applying a temperature in the range of about 200 °C to about 
600 °C as recited in claim 1. More specifically, Applicant argues the prior Office Action 
proffers no objective evidence in support of the assertion that there is no patentable 
distinction between the claimed range and that taught by the art of 1200 F (649 °C) to 
2100 F. However, as noted in the rejection, the temperature of about 649 °C is 
considered to substantially approximate the claimed value of about 600 °C. Applicant 
has failed to establish these two values are not sufficiently similar that one of ordinary 
skill in the art would expect substantially different results using one temperature over 
the other. Further, Applicant has not supplied arguments or evidence that would 
support the conclusion that the claimed method conducted at about 600 °C holds a non- 
obvious advantage over a method at about 649 °C. 

Applicant attempts to differentiate the claimed temperature with an upper limit of 
about 600 °C from that of the prior art, a lower limit of about 649 °C, by examining the 
relationship between titanium and temperature. In particular, it is suggested that an 
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oxide film porous to oxygen is formed above temperatures of approximately 400 °C on 
titanium metals and that elevated temperatures result in an increased risk of oxidation 
damage to titanium alloys. However, this argument fails to establish a functional 
difference between about 600 °C and about 649 °C. 

Second, in response to applicant's argument that there is no suggestion to 
combine the references, the examiner recognizes that obviousness can only be 
established by combining or modifying the teachings of the prior art to produce the 
claimed invention where there is some teaching, suggestion, or motivation to do so 
found either in the references themselves or in the knowledge generally available to one 
of ordinary skill in the art. See In re Fine, 837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 
1988) and In re Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992). In this case, 
with respect to the first rejection under 35 USC 103, WO '359 clearly teaches titanium 
alloys are suitable as substrates for turbine engine components upon which diffusion 
barrier layers are formed. Therefore, it would have been obvious to one of ordinary skill 
in the art at the time of the claimed invention to form the diffusion barrier layer of 
Pfaendtner et al. on a titanium alloy substrate. With respect to the second rejection 
under 35 USC 103, Pfaendtner et al. clearly teach a temperature of from about 1200 F 
(649 °C) to about 2100 F is sufficient for forming an aluminide layer due to reaction 
between the particles. Therefore, it would have been obvious to one of ordinary skill in 
the art at the time of the claimed invention to interpret the teachings of WO '359 (page 
3, lines 31-38) as including the temperature range of Pfaendtner et al. 
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Third, Applicant argues there would not be an expectation of success in 
combining the references as set forth in the rejections. In particular, Applicant argues 
one of ordinary skill in the art would not have had a reasonable expectation of success 
in combining Pfaendtner with WO '359 at least because the combination of the applied 
references would not have provided the skilled artisan with the requisite features as 
recited in claim 1. This argument is unconvincing as the presence or absence of 
features does not in and of itself establish an expectation of success. In setting forth 
this argument, Applicant has failed to point to any features that could limit the success 
of the combined references. 

Applicant furthers the argument that there is not expectation of success for the 
combined references by pointing to the a multitude of factors taken into account by 
Applicant to produce a product designed through careful consideration of these 
independently variable factors (e.g., high inherent reactivity of an underlying substrate, 
the presence of an oxide film, the uncontrollability of the oxide film due to the ease of it's 
automatic formation, and the variability in diffusion properties of the oxide film). 
However, Applicant has failed to establish these factors result in a patentable distinction 
between the method taught by the references using a temperature of about 649 °C and 
the method claimed having a temperature of about 600 °C. 

To better differentiate between the temperatures of about 600 °C and about 649 
°C, it is suggested that a declaration or other showing of evidence may be used to 
establish a patentable distinction between the use of one temperature over the other. 
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Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Aaron S. Austin whose telephone number is (571) 272- 
8935. The examiner can normally be reached on Monday-Friday: 7:30 AM to 4:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jennifer McNeil can be reached on (571) 272-1540. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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